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ABSTRACT 

 

Introduction 

Hip fracture is a common disease in elderly population due to numerous factors. In 

Gran Canaria, a total of 2,222 hip fractures were recorded during 5 years in patients 

over 50 years old, of which 71.7% occurred in women and 28.3% in men. In elderly 

patients with hip fracture, research has shown that initial nutritional status serves as a 

predictor of post-surgery complications. Nowadays, ESPEN guidelines recommend 

supplementation during inpatient stay after both hip fracture and its orthopaedic 

surgery to reduce future health problems. 

Objective 

The main objective is to demonstrate that universal oral nutritional supplementation in 

comparison with standard nutrition improves functional recovery in elderly patients 

with hip fracture. 

Methods 

A single-blind randomized non-masked field trial has been designed in the University 

Hospital of the Canary Islands with subjects older than 65 years old. To verify the 

viability of this project, a pilot study has been performed with 18 patients. 

Results 

A tendency of better functional recovery is appreciated in both groups, being slightly 

better in the experimental group. Furthermore, a difference between genders is 

observed, being women the most affected by hip fracture (77.78%). 

Conclusions 

Due to the scarce sample size, in the pilot study it has not been possible to demonstrate 

the main objective. Differences between genders were detected, being the women 

group the most affected by hip fracture. The paperwork of the information related to 

gerontology should be improved in order to enhance future research. 

 

Key words: 

Hip fracture, oral nutritional supplementation, elderly patient, nutrition, gerontology, 

functional recovery, pilot study. 

  



  

  

RESUMEN 

Introducción  

La fractura de cadera es una patología común en el adulto mayor, debido a múltiples 

factores. Durante 5 años, y en pacientes mayores de 50 años, fueron registradas en 

Gran Canaria 2.222 fracturas de cadera, de las cuales el 71,7% se produjo en mujeres 

y el 28,3% en hombres. Estudios en ancianos con fractura de cadera han demostrado 

que el estado nutricional inicial es un pronóstico de complicaciones postoperatorias. 

Actualmente, las guías ESPEN recomiendan la administración de suplementos durante 

la estancia hospitalaria después de la fractura de cadera y cirugía ortopédica para 

reducir posibles complicaciones.  

Objetivo  

El objetivo principal es demostrar que la suplementación oral universal en 

comparación con la nutrición estándar mejora la recuperación funcional en pacientes 

ancianos con fractura de cadera.  

Métodos  

Se diseñó una prueba de campo aleatorizada, simple y no enmascarada con sujetos 

mayores de 65 años en el Hospital Universitario de Canarias. Para verificar la 

viabilidad de este proyecto, se realizó un estudio piloto con 18 pacientes.  

Resultados  

Se aprecia una tendencia de mejora funcional en ambos grupos, siendo ligeramente 

mayor en el grupo experimental. Además, se observa una diferencia entre géneros, 

siendo las mujeres las más afectadas por la fractura de cadera (77,78%).  

Conclusiones  

Debido al escaso tamaño muestral, en el estudio piloto no fue posible demostrar el 

objetivo principal. Se detectaron diferencias entre géneros, siendo el grupo de mujeres 

el más afectado por la fractura de cadera. La información relacionada con la 

gerontología debería mejorarse para enriquecer futuras investigaciones. 

 

Palabras clave: 

Fractura de cadera, suplementos nutricionales orales, paciente adulto mayor, nutrición, 

gerontología, recuperación funcional, estudio piloto. 
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1. INTRODUCTION 

1.1. Hip fracture epidemiology  

The incidence of proximal third femoral fractures in Spain is around twenty-five 

thousand (25.000) cases per year, being a common disease in elderly population due 

to the decline of bone mass. Numbers of the Gerontological Institute of Madrid 

(Instituto Gerontológico de Madrid) say that these fractures are produced in seven (7) 

out of one hundred thousand (100.000) inhabitants per year and there are more than 

twenty-six thousand (26.000) annual fractures1.  

Furthermore, its frequency is approximately 42% of total and it can be considered 

the most devastating fracture a human body could suffer. Elderly people are exposed 

to different risks of secondary accidents associated with typical disorders of this group 

which are reflected as a 60% of hip fractures on ageing in Spain1. 

According to an epidemiological study performed in Gran Canaria2, a total of 2,222 

hip fractures were recorded during five (5) years in patients over fifty (50) years old, 

of which one-thousand five hundred and ninety-three (1,593) - 71.7% - occurred in 

women and six hundred and twenty-nine (629) - 28.3% - in men.  

Furthermore, the number of fractures increased with age up to the 90s2. This data is 

relevant in our society because of its demographic tendency in elderly population. 

 

Figure 1. Annual and average incidence of hip fracture in Gran Canaria during the five years 2007-
2011, adjusted to the population ≥ 50 years (cases/100,000 inhabitants ≥ 50 years/years) and by sex2 
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1.2. Risk factors in gerontology 

A high number of risk factors are involved in hip fractures with regard to elderly 

people, and the more factors the patient holds, the higher probability of suffering them. 

Some of these factors are not modifiable, like age, gender or ethnic group3. 

The association between having female gender and being Caucasian involves a 

greater risk. The relation among osteoporosis and falling seems to increase the 

probability of hip fracture too. Furthermore, both malnutrition and obesity are 

categorized as hip fracture risk elements3. 

Risk factors in fractures 

Elderly age Sedentarism 

Feminine gender Muscle mass loss 

Caucasian Visual deficit 

Family history of fracture Unstable gait 

Osteoporosis Obesity 

Falling syndrome Malnutrition 

Orthopedic disorder (hallux valgus, gonarthrosis, 

coxarthrosis) 

 

Table 1. Risk factors in fractures. Source: Adapted from Martín Guinea J, Carrasco Meza VH. 
Principales patologías traumatológicas. Fractura de cadera en el anciano. En: Salgado Alba A. Manual 

de Geriatría. 3ª Edición. Barcelona (España). Masson. 2003. p. 607-622. 

 

1.3. Elderly people and malnutrition  

Elderly patients have a bigger risk of malnutrition because of a reduction in their 

lean body mass and other factors involving nutrient ingestion. In fact, more than a half 

of geriatric patients hospitalized have some grade of malnutrition. 

ESPEN Guidelines on Enteral Nutrition: Surgery including Organ Transplantation 

recommend starting enteral nutrition in those patients who fulfil malnutrition criteria 

at least seven (7) days before surgery4. 

The recommendation increases in those patients who are expected to decrease the 

ingestion over sixty per cent (60%). With the elderly it is almost a rule that a hip 
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fracture, with inpatient stay, involves a reduction in appetite. This fact gets worse 

because of the difference between their usual diet and hospital one5. 

1.4. Anatomy  

1.4.1. Hip joint 

The hip joint, also called coxofemoral joint, connects a group of bones (one 

hemipelvis with the femur’s acetabulum of each hip). Thus, this is a diarthrodial joint 

of enarthrosis type, because it is formed by the spherical bone piece -head of the femur- 

and a cavity -Cotyloid cavity. This kind of joint provides a great deal of balance and 

mobility because of its geometrical figure; one piece is concave and the other convex6. 

 

 

 

 

 

 

 

 

 

 

As stated earlier, coxofemoral joint is a diarthrodial joint which supports load cycles 

and movement during the whole life. The acetabulum bone component comes from 

the fusion of three (3) different ossification centres: ilium, ischium and pubis6. 

This joint is one of the most important articulations during standing considering 

that among its functions we can find the following:  

- Provide stability. 

- Support the body weight. 

- Provide movement to hip. 

 

Figure 2. Illustration adapted from Tortora GJ, Grabowski SR. 
Principles of Anatomy and Physiology. Eighth Ed. HarperCollins 

College Publishers. 1996. p. 204 
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1.4.2. Femoral head  

It usually has a round shape, with a smooth surface. Covered by hyaline cartilage, 

in its apex we can find the ligamentum teres, where the artery which irrigates the bone 

is7. 

 

 

 

 

 

 

 

1.4.3. Joint capsule 

It is a powerful stabilizer divided in three (3) ligaments. In the front part, beginning 

in the iliac spin anteroinferior to the intertrochanteric line, it is found the iliofemoral 

ligament; it is the most powerful part of the capsule and it goes against external rotation 

and femoral extension. The posterior part is formed by the ischiofemoral ligament and 

the anteromedial part of the pubofemoral ligament7.  

 

 

 

 

 

 

 

 

Figure 4. Joint Capsule. Modified from: http://www.clubupton.com/samples-collection-
hip-ligaments/ 

Figure 3. Femoral Head. Modified from: https://www.earthslab.com/anatomy/femur/ 
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1.4.4. Labrum  

It is a structure made of fibrocartilage with a horseshoe shape which is connected 

to the acetabulum. Both ends are united by a transverse ligament which provides 

stability and increases the coverage of the femoral head6.  

Among its functions we find the following: 

- Provide a hermetical seal effect over the femoral head to prevent the distance 

of the bone’s hip and give it more stability. 

- Avoid the synovial fluid escaping from the centre of the joint. 

 

 

 

 

 

 

 

 

 

 

1.4.5. Movement  

Because of the type of articulation and all the muscles which insert in it, the hip can 

do a great deal of movements, such as: 

- Hip flexion: psoas-iliacus, anterior femoral, pectineus, among others take part 

in this movement8. 

- Hip extension: gluteus maximus, semitendinous, semimembranous and biceps 

femoral perform this movement8. 

- Abduction: gluteus medius and gluteus minimus8. 

- Adduction: adductor magnus, brevis and longus; pectineus and gracilis8. 

Figure 5. Macroscopic anatomy of coxofemoral joint. We can distinguish the femoral 
head with the cartilage (right) anf the acetabular cavity with the labrum along the 

acetabular edge (left)6. 
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- Lateral rotation: obturator externus, internus, piriformis, superior and inferior 

gemellus and gluteus major muscles8. 

- Medial rotation: Gluteus minimus, tensor fasciae latae and gluteus medius8. 

1.5. Justification of the study 

In elderly patients with hip fracture, research has shown that initial nutritional status 

serves as a predictor of future post-surgery complications. Nowadays, the current 

nutritional rules gathering at ESPEN guideline for old people say that oral nutritional 

supplement during inpatient stay is recommended after both hip fracture and its 

orthopaedic surgery to reduce future health problems9,10. 

To get a better recovery after surgery is one of the most important facts on peri-

surgery time. From the metabolic and nutritional point of view it is very important to 

prevent long periods of fasting before surgery; to restore oral nutrition as soon as it 

would be possible; include nutrition in global management of the patient; to adjust a 

correct metabolic control in case of diabetes; to reduce the factors which increase the 

catabolism caused by stress and last but not least, early movement.  

According to the clinical guidelines of national and international higher impact, 

premature movement after surgery of patients with hip fracture must be done, allowing 

seating and progressive load since the day after medical intervention. In our country, 

these mobilizations during hospital admission are performed by physical therapists 11. 

Some studies have shown that improving the strength of knee extension favours 

functional recovery 12. Physiotherapy also prevents secondary effects of 

immobilization like constipation, which worsen the elderly hospitalized people’s 

quality of life 11. 

Some research has found good effects of oral nutritional supplement for this type 

of patients in: nutritional status, bone density, inpatient time, problems after surgery 

and functional state in long-term. In accordance with clinical guidelines, nutritional 

condition is an interdisciplinary concern 11. 

Clinical practice at the University Hospital of the Canary Islands (Hospital 

Universitario de Canarias) establish that patients must take twice daily dose of oral 

nutritional supplement after surgery and during inpatient stay, without regarding their 

original nutritional status. That is the reason why this research is justified in the sense 
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of analysing whether increasing nutritional support in these kinds of patients would 

favour their morbidity. 

1.6. Formulation of the hypothesis 

Functional recovery of operated hip patients improves when they are given the Oral 

Nutritional Supplementation throughout all hospital admission period (including pre-

operative period). Furthermore, if this supplementation is maintained regardless of the 

nutritional state, functional result improves after one month5,13,14,15.  
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2. OBJECTIVES 

2.1. General objective 

To demonstrate that universal oral nutritional supplementation (before surgery, 

after surgery and at convalescence), in comparison with standard nutrition (after 

surgery) improves functional recovery in elderly patients with hip fracture regardless 

of their nutritional status. 

2.2. Specific objectives for the future study 

- To measure the degree of functional independence of operated hip patients 

before and during their hospital admission as well as a month after surgery. 

- To evaluate the relationship between fragility and strength in elderly people 

during hospital admission and a month after surgery. 

- To check the level of adherence to the treatment in operated hip patients. 

2.3. Specific objectives of the pilot study 

- To describe the final recovery status of elderly patients after hip fracture 

surgery. 

- To discern whether there are differences between genders. 

- To analyse the incidence of hip fracture in elderly patients in the University 

Hospital of the Canary Islands. 
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3. METHODS 

3.1. Design 

Single-blind randomized non-masked field trial. 

3.2. Setting and timeline  

The University Hospital of the Canary Islands (Hospital Universitario de Canarias) 

is a 3rd level hospital in which approximately three hundred (300) patients with hip 

fracture are admitted per year. It is also the reference hospital for polytraumatized 

patients in the province of Santa Cruz de Tenerife. Considering the number of patients 

hospitalized per year and the results obtained on the pilot study, we calculate that 

twenty-one (21) months would be needed. 

3.3. Characteristics of participants  

Subjects older than sixty-five (65) years old hospitalized in orthopaedic and trauma 

surgery with hip bone fracture.  

3.3.1. Inclusion criteria:  

- Patients over sixty-five (65) years old. 

- Patients have voluntarily signed and dated the informed consent document, 

approved by the Ethical Committee.  

- Surgical repair for hip fracture has been done. 

- Final result during hospital admission in SPPB tests must be below three (3). 

3.3.2. Exclusion criteria: 

- Patients who have not been surgically treated or undergone palliative surgery 

(Girdlestone). 

- Patients with morbid obesity - Body Mass Index greater than or equal to forty 

(40) kg/m2 -. 

- Patients with advanced chronic renal failure (plasma creatinine over 3 mg/dl)16, 

liver failure or cirrhosis. 
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- Patients who have received enteral oral supplementation before the hip 

fracture.  

- Inability to communicate with patients and/or family members/ caregivers. 

3.4. Study groups 

During admission both groups would receive a multidimensional intervention 

adapted to each individual aimed at obtaining an appropriate intake - edentulism, 

dysphagia, DM - that covers daily caloric-protein needs, ensuring at least thirty (30) 

Kcal per kg of daily weight and at least 1.2 gr of proteins per kg of daily weight 

according to recommendations for basal intake – in line with ESPEN guidelines in 

development -. 

 

 

 

 

 

 

3.4.1. Control group (Group 0) 

Nutritional supplementation according to updated guidelines of the European 

Society of Parenteral and Enteral Nutrition (ESPEN)4,5 in the postoperative period 

with non-specific hyperproteic and hypercaloric supplements, with a high content of 

Hydroxymethylbutyrate (HMB)17,18 twice a day - with this, an extra contribution of at 

least forty (40) Kcal and thirty (30) g of protein is searched over the basal diet -. In the 

control group nutritional supplements would be maintained after hospital discharge 

until the review if they meet malnutrition criteria, defined as the presence of one or 

more of the following factors: BMI <22, screening MNA <12 (risk of malnutrition and 

malnutrition), brachial perimeter <22 cm, intake in hospital <60% according to what 

was registered in the hospital ward - not counting fasting days - or albumin <3 gr / dl 

at hospital discharge. 

 

Figure 6. Explanation of chronologic groups interventions. Source: Own elaboration. 
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3.4.2. Intervention group (Group 1) 

Nutritional supplementation with non-specific hyperproteic and hypercaloric 

supplements with a high content of hydroxymethylbutyrate (HMB)17,18 twice a day. 

From the moment of admission until the moment of revision - one month later -. 

3.5. Required sample size  

In order to calculate the sample size it would be considered the percentage of 

patients who would recover their functional status on their first inspection 

(approximately one month). This recovery means a change from several status 

(SPPB≤3) to any other status (SPPB>3). To do this computing sampling, we would 

take as a reference the pilot study where the recovery percentage of group 0 was 

28.57% and group 1 was 36.36%. We have a 0.10 significance level and 70% power. 

Using EPIDAT 4.2 we did the following calculation19: 

 

   Sample size* 

Control group 

recovery 

percentage  

Experimental 

group recovery 

percentage 

Expected 

difference  

Control 

group 

Experimental 

group 
Total 

28,57% 36,36% 7,79 365 365 730 

*Sample size to apply the χ² test with the continuity of Yates correction (χc²). 

 
Table 2. Sample size estimation. Source: Adapted from Epidat19. 

 

The numbers obtained in this statistical computation are extremely high because of 

the reduced sample size in the pilot study. The significance of the results lies in the 

tendency of the experimental group to obtain better results in the functional variable 

than the control group does. However, the sample size calculations would be revised 

when two hundred (200) patients - three months approximately - were considered, in 

order not to take more samples than the necessary ones.   
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3.6. Recruitment procedures 

Due to the fact that the pilot study was done in a hospital, the recruitment depended 

on the hospitalization of patients - who accomplished the inclusion and exclusion 

criteria - during the execution phase. Since the purpose of this project is to be 

performed in the same emplacement, the recruitment procedure planned would be 

identical to the one carried out in the pilot study. 

3.7. Blinding and randomisation 

Participants would be randomized between two groups: ‘control group’ and 

‘experimental group’. The randomization would be done according to their clinical 

history number, belonging to the control group those patients whose number are even; 

and being the experimental group the one which are composing by the odd ones.  

Where blinding would be concerned, the main researcher is the only one who knows 

which of the patients belonged to each group. Consequently, it would be a simple 

blinding pilot study in which the researchers who take the measurement do not know 

what group patients belonged to.  

3.8. Study variables 

Demographic variables related to the clinical course of patients during admission 

would be collected, as well as the baseline functional situation20 referred – fifteen (15) 

days before admission to the ward -.  

It would be also interesting to measure both patients and professionals’ adherence 

to the treatment by means of a register that every health professional would have to 

fulfil.  

The functional variables would be measured at discharge, as shown in the table 

below (table 4). The secondary effects of nutritional supplementation and compliance 

with it would also be recorded. 

In Spain, Abizanda et al21 have published reference values for SPPB, FAC and 

KATZ tests. 

Katz index (Appendix 1) is the most popular scale used with elderly patients and 

palliative care22, having been designed as a rehabilitation index by a multidisciplinary 
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team in order to delimit the dependence in hip fracture23. Previous studies have shown 

that this index is the most recommended scale for functional valuation in elderly 

people in Spain because of its validity, reliability and predictable capacity22 as well as 

on account of its easy application. 

It values six (6) basic functions (bathroom, dress up, W.C use, mobility, continence 

and food capacity) in terms of dependency or independency, assemble them in only 

one digit.23 

The independency concept of this test is different from others, because it considers 

people as independent when they neither need help nor use any mechanic devices for 

moving, and dependent individuals as those ones who need other people’s help, 

including their supervision during activity23. It has a good reproducibility when it is 

carried out by the same interviewer as well as when it is performed by different 

interviewers23. 

Functional Ambulatory Classification (FAC) Scale (Appendix 2) was designed by 

Hoffer et al.24 who developed this scale to predict the probability of walking in children 

patients who suffer from Myelomeningocele. However, after practical use in Spain its 

limitations were discovered, so researchers decided to modify it to proceed with its 

validation in our country25. The Spanish validation has six (6) levels - from 0 to 5 - 

and thus six (6) functional levels were established, which unmistakably designate other 

such clinical situations with reference to gait function25. This Functional Scale also 

works as a predictor of falls in neurological patients, above all in post-stroke patients26.  

It is a tool still unknown by physiotherapists even when functional gait valuation is 

one of the most important aspects that physiotherapists should have in mind when 

dealing with patients with problems in their daily life activities27. 

Nevertheless, all these kinds of tests for measuring the functional abilities present 

the difficulty that just allows us to identify the most serious disability problems. 

Because of that we decided to include an objective measurement of physical 

performance, which permits to classify the physical functional level of elderly people 

throughout a functional spectrum. One of the most used tests is the Short Physical 

Performance Battery (SPPB) test (Appendix 3) which consists of three (3) groups of 

proof: balance, gait speed and sitting down and standing up from a chair for five (5) 

times. 
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Epidemiological longitudinal studies have shown their capacity for predicting 

results of: dependency, institutionalization, hospitalization and mortality. As stated 

earlier, previous research21,28, has used the validation which puts forward categorical 

punctuation based on interval times for this pilot study. 

In the balance test the participant tries to keep three positions -feet together, 

semitandem and tandem- during ten (10) seconds each one. If the patient is not able to 

perform one of them this part of the test must stop and follow with the next test. 

In the gait speed test, the patient walks at normal walking speed for four (4) meters. 

This test can be performed twice (2) and the researcher must register the best result.  

Finally, sitting down and standing up for five (5) times from a chair, where the 

participant must do it five (5) times as fast as is possible, and the researcher must 

register the time spent. Every test is scored from zero (0) - the worst result – to four 

(4) -the best result-. So the score can swing from zero (0) to twelve (12)28. Depending 

on the final score, patients could be classified into four (4) categories (Table 3): severe 

limitations, moderate limitations, mild limitations and minimal limitations. 

Table 3. Classifications of limitations based on SPPB. Adapted from: Guralnik JM, Ferrucci L, 
Simonsick EM, Salive ME, Wallace RB. Lower-extremity functions in individuals over the age of 70 

years as a predictor of subsequent dissability. N Engl J Med.1995;332:556-561. 

For this pilot study only the patients whose scores were below three (3) in the total 

result were selected, in order to exclude those people who had obtained high scores 

since the surgery.  

SPPB test was decided to be given more value, because as an objective measure it 

has a bigger significance to the statistical results. However, all these variables were 

measured collectively. 

Score Classification 

0-3 Severe limitations 

4-6 Moderate limitations 

7-9 Mild limitations 

10-12 Minimal limitations 
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3.9. Data collection 

Personal data would be gathered on patient’s admission and at discharge. In 

addition, the adherence register would be done during every consultation with every 

health professional. 

The functional data would be collected twice: during the hospitalization - after 

randomisation - and in the check-up appointment with the traumatology doctor. Each 

participant would answer the FAC and KATZ tests and do the SPPB test and the Grip 

test at each measurement occasion. To do the SPPB test during the hospitalization it 

would be necessary to have the doctor permission to stand up the patient after the 

operation, so all the tests would be done when the doctor considers it is safe for the 

patient to do the tests. 

3.10. Statistical analysis and endpoints 

Initially, describable variables - age, gender, location, type of fracture, surgery, 

hospitalization time, adherence, FAC, KATZ and Grip - would be used to define all 

the population that is included in the study. This analysis would be carried out using 

spreadsheets in order to extract descriptive tables, bar graphs and sector charts.  

Afterwards, to answer our hypothesis, SPPB functional variable would be analyzed.  

Therefore, a statistical analysis comparing independent group proportions would be 

required so as to value if there are significant differences between them. It would be 

necessary to use χ² test for which a specific statistical software, like SPSS or EPIDAT, 

Variables 
On admission (first 

day assessment) 

During 

admission 
At discharge 

After one 

month 

Age, sex, location, 

type of fracture, 

surgery and stay. 

    

Adherence      

FAC + KATZ     

SPPB     

Grip      

Table 4. Variables timeline. Source: Own elaboration. 
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would be applied. A significant difference would be considered if a P less than 0.10 is 

obtained in the comparison between the control group and the intervention group. 
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4. RESEARCH TEAM AND ITS FUNCTIONS 

 

For the pilot study the research team comprised a geriatric doctor, a medicine 

student and two physiotherapist students. The geriatric doctor worked as the main 

researcher, coordinating and valuating the work of the rest of the team. She also led 

the patients into the study and placed them to a group randomly. 

The medicine student did the physiological a nutritional valuation, coordinating her 

work with the other two students. The physiotherapy students took all the functional 

valuation and were in charge of the writing of this article. 

In the future study it would be appropriate to integrate a radiologist, a traumatology 

doctor, a nutritionist to increase the information referred to the health condition of the 

patients; and a statistician to make the statistical data analysis.  
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5. WORK PLAN AND ACTIVITY SCHEDULE 

5.1. Planning phase (months from 1 to 3) 

In this phase, we would go deeply into the bibliographic revision - months 1 and 2 

- necessary to build the theorical chart that would serve as base of the study and 

strengthen its justification. In fact, this revision has already ended in this pilot study 

that we are now presenting. The length of this phase is estimated in one month because 

the main researcher had participated in another study related to this one. Anyway, in 

this phase we have tried to collect all the relevant scientific information related to the 

topic of the study and all the most significant data bases - PubMed, PEDro, Medline, 

Elsevier, ESPEN guidelines… - of common use in the academic community have been 

used. 

Once the bibliographic review ended, and based on the findings of interest found, 

we would proceed to the project development phase (months from 2 to 3), which would 

have an estimated duration of two (2) months. In this phase the methodology to be 

followed would be definitively developed, as well as all procedural aspects of the 

project, or also the development of necessary material to develop it - questionnaires, 

informed consents, documentation for the Ethics Committee, etc. ... -. 

5.2. Organization phase (months from 1 to 5) 

This stage starts with a task that is actually almost simultaneous to the previous 

procedure and involves what we call the training phase of the principal researcher and 

the team, with an estimated duration of two (2) months, in which both the principal 

investigator and the rest of the members of the research team would be prepared and 

trained in a specific way for the development of their different roles within it. The 

reason why the training time is so short is because the main researcher was already 

trained.  

At this point, it would be necessary to submit the documentation already prepared 

in the planning stage to the corresponding Ethical Committee. In this case it would be 

the Ethical Committee of the HUC (Comité Ético del Hospital Universitario de 

Canarias), because it is the one that most closely and regularly collaborates with the 

Department of Physical Medicine and Pharmacology of the University of La Laguna 

(Departamento de Medicina Física y Farmacología de la Universidad de La Laguna) 
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and its Physiotherapy Section (Sección de Fisioterapia). In the same way, information 

and documentation would be sent by registered mail or postal mail to the Directors of 

the different Services or Centres collaborating with the study. A period of two (2) 

months is estimated between delivery, valuation and approval. 

5.3. Execution phase (months from 6 to 18) 

After an approximate period of six (6) months from the beginning of the project, 

and once all the previous steps have been formalized, the experimental intervention 

itself would be developed, in the manner already summarized above and which would 

be outlined in this section. The selection and recruitment of patients subject to the 

study would also begin, which would be carried out in an estimated time of twelve 

(12) months. Subsequently, the interview and intervention phase would have an 

approximate duration of other twelve (12) months. 

In the case of this project, since it is performed in a hospital, the patients’ selection 

and recruitment and the interviews and intervention performance would be done at the 

same time, while the patients who accomplish the inclusion criteria are hospitalized. 

Anyway, in every single case, the steps to follow would be the next ones: 

1. The patient is hospitalized and the inclusion and exclusion criteria are verified. 

2. If the patient can be part of the base cohort, he/she is included on the study and 

randomized. 

3. The interviews and interventions are performed. 

4. The patient is discharged and a check-up appointment with traumatology doctor 

is given. 

5. The patient comes to the traumatology office and the interview and functional 

tests are done again. 

5.4. Data analysis phase (months from 18 to 20) 

In this stage, with three (3) months of estimated duration, the data collected in the 

execution phase would be incorporated, and statistical analysis would be performed 

using the SPSS 22.0 software. The analysis of the quantitative variables obtained in 

the study would be carried out through the most relevant tests in this regard; those that 

are most suitable for the variables obtained. Nevertheless, for this activity it would be 
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interesting to hire a statistician, so that we make sure all the variables would be treated 

by a professional in the area. 

5.5. Final report phase (months from 20 to 21) 

As an ending point in the project, a final report would be prepared with all the 

information obtained about the process, where the conclusions drawn from the data 

analysis would be detailed, obstacles encountered during the procedure would be 

specified, the possible incidences with the sample would be analysed, the limitations 

of the study would be established, and all the material would be prepared for the 

subsequent writing of a research article about the project. 
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    PHASES 

TIME IN MONTHS 

1m 2m 3m 4m 5m 6-

8m 
9-

11m 
12-

14m 
15-

17m 
18m 19m 20m 21m 

PLANNING  

Bibliographic 

revision 
             

Project 

development 
             

ORGANIZATION  

Training of 

principal researcher  
   

 

          

Presentation of the 

project to the 

Ethical Committee 

and letter to 

Headmaster of 

Research Centre 

             

Permissions 

acceptance 
             

EXECUTION  

Patients’ selection 

and recruitment 
             

Interviews and 

intervention 

performance 

             

DATA 

ANALYSIS 
 

Data processing 

and analysis of the 

results  

             

FINAL REPORT              

Table 5. Activity Schedule. Source: Own elaboration. 
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6. QUALITY CONTROL / ETHICAL AND LEGAL ASPECTS 

 

The study would be done on approval from the ethical principles of Helsinki’s 

Statement, adopted by 18th World Medical Assembly29, Helsinki, Finland, in 1964 and 

amended in Tokyo (1975), Venice (1983), Hong Kong (1989), South Africa (1996), 

Edinburg (2000), Washington (2002), Tokyo (2004) and Seoul (2008); as well as from 

the Laws and Regulations valid in Europe and Spain.  

Patients must give their consent before clinical study admission. The research team 

must explain the nature, purposes and possible consequences of the study to the 

patient, in a comprehensive manner. Information given by the research team must be 

also registered.   

With the aim of guaranteeing the patients’ data confidentiality and according to 

what is stipulated in the Organic Law 15/1999 of 13th of December about the personal 

data protection, the participants have the right of access, adjustment, disagreement and 

cancelation of the information.  

The Ethical Committee for Clinical Research of the University Hospital of the 

Canary Islands (Comité Ético de Investigación Clínica del Hospital Universitario de 

Canarias) authorized the research team to take all the functional variables and 

information that was needed to perform this pilot study.  

All the patients who took part in the pilot study signed the informed consent 

(Appendix 4) which authorized the research team to take all the functional variables 

that were analysed. 

To guarantee the compliance of this law, if a patient wants to renounce the consent, 

any new information would be added to the database and he/she would be even able 

to require the removal of any datum to prevent the private information use in other 

future studies.  

Besides, all the data recollected in this pilot study would be codified and just the 

research team members, when it would be required to analyse the information, could 

match this information with the clinical history of the patients in order to protect their 

privacy. 
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The calibration of all the materials required to do the measurements would be 

responsibility of the institution or the company. 

Researchers declare not to have any conflict of interest, considering that any 

funding from pharmaceutical laboratories or any other public or private organization 

was not received.  
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7. PROJECT BUDGET 

 

Human, material and perishable elements would be required to carry out this study.  

With reference to the human aspect, although it is not necessary to hire any medical 

professionals (radiologist, orthopaedic surgeon, students, geriatrics, dietitians…) for 

the research team (as either they belong to the institution or they are students), it would 

be necessary to hire a statistician to calculate all the result variables.  

The materials used to take the measurements in the pilot study were: 

- Dynamometer to take the Grip variable. 

- Ruler to measure the four (4) metres required to the last item contemplated in 

the SPPB test. 

- Walking frame to perform the last item contemplated in the SPPB test. 

In the future study it would be interesting to include some materials that give more 

information about the nutritional and physical status of the patient, as: 

- Caliper to take the measure of the arm wrinkle. 

- Scales to take the weight variable. 

- Blood test to value the previous health condition. 

- X-ray photograph to value the fracture state after the surgical intervention. 

Perishable elements like pens, pencils, paper and photocopies would also be 

included. Nevertheless, regarding the price of Oral Nutritional Supplements, they 

would be 5,75€ each to both private companies and clients, but we have been told that 

the hospital would get a special price of 0,01€ for each milkshake. Anyway, the 

supplements are expected to be offered by the institution (HUC) or by the product 

company, and that is the reason why this element would not be reflected on the budget. 

Keeping in mind all the elements previously mentioned, the final budget would be 

the one showed in the following table (Table 6). The result is based on market current 

prices and they are subject to variability. 
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Elements Price (€) 

Human 

Statistician 300 

Health professionals 0 

Material 

Caliper 449,99 

Dynamometer 277,09 

Ruler 1,59 

Scales 289,95 

Walking frame 0 

X-ray photograph 0 

Blood test 0 

Perishable Office supplies 100 

Final budget 1418,62 

 

  

Table 6. Final budget estimation. Source: Own elaboration. 
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8. PILOT STUDY RESULTS 

 

Out of the thirty-seven (37) participants assessed for eligibility, no one refused to 

take part, so the thirty-seven (37) participants were randomly allocated either to the 

experimental group or the control group as explained on 3.7 section, and only eighteen 

(18) patients were included in the final sample for this pilot study, as detailed in Figure 

7. 

 

The functional variable we took in account to do the statistical analysis in the pilot 

study was the SPPB one, since the bibliography considers this test as the most 

objective of the tests we have based on evidence and in scientific terms it is more 

valuable than the other variables. In addition, the variable results we took to probe the 

recovery were the ones obtained by the SPPB at traumatology appointment. 

Figure 7. Research Flowchart. Source: Own elaboration. 
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In Figure 8 the percentage of patients and the results in the SPPB during the revision 

are compared. A tendency of better functional recovery is appreciated in both groups, 

being slightly better in the experimental group (1), even when the sample size is very 

small. 

We can also see that the columns of the experimental group are bigger, even in the 

lowest values, but we must keep in mind that it is because they have more participants 

than the control group for this pilot study. 

 

 

 

 

 

 

Figure 8. Relation between patients and SPPB marks. 1: Experimental group; 0: Control group. 
Source: Own elaboration. 
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In Figure 9 a sector graph shows the comparison in the incidence of hip fracture 

between men and women. A difference between gender is observed, being women the 

most affected by hip fracture (77,78%).  

 

Figure 9. Relation between gender and hip fracture patients. Source: Own elaboration. 
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9. LIMITATIONS 

 

Several limitations should be considered in this study. First of all, epidemiological 

data about hip fracture in elderly people in Tenerife have not been found, even after 

having called the General Administration of Public Health of the Canary Islands 

Health Service (Dirección General de Salud Pública del Servicio Canario de Salud) 

and the Statistical Institute of the Canary Islands (Instituto Canario de Estadística) 

trying to receive information about it. The answer obtained was that this kind of follow 

up is not performed. 

Furthermore, a control in the adherence of the patients and health professionals has 

not been done and the samples we are treating consist of elderly individuals who, due 

to cognitive degeneration, can forget to have the Oral Nutritional Supplements.  

Elderly people, in addition to their high probability of death, have more associated 

diseases that lengthen their hospitalization time, thus producing a bias in the results 

obtained - because the ones who stay longer in the hospital would have more oral 

nutritional supplementation than the rest of the participants - and making the 

recollection data in traumatology appointments more difficult.  

The study was performed in a hospital, so we had to adapt to the hospital routines; 

that means showers, nutritional schedules and medical tests and interventions (X-ray, 

blood tests, nursing tests and care…) stood in the way of our work.  

Take measurements only twice – during hospital admission and at the traumatology 

doctor’s appointment – may not be enough to value the functional recovery. 

Another element to keep in mind is the organization failure between the research 

team and the institution. Even when the appointment date with the orthopaedic surgeon 

was given to the patient at discharge, sometimes it was altered. The problem came 

when shift changes were not notified to the research team. The result is the missing of 

the follow up of many patients. 

The randomization method by using the clinical history number means a statistical 

bias because it is a variable that we are not managing.  
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Besides, the sample size required to find significant differences between the 

experimental group and the control group according to the computations is very large, 

and both on the project and the pilot study we could only manage data from the 

University Hospital of the Canary Islands (Hospital Universitario de Canarias), so the 

number of participants that could be taken into account was reduced.  

Finally, it was very difficult to find a service, including La Laguna University 

(Universidad de La Laguna), helpful to carry out a research project with physiotherapy 

students. The cause is the lack of research teams in the physiotherapy section in our 

university.  
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10.    DISCUSSION  

 

In this pilot study, according to Vega Rodríguez et al2. and Serra et al.30, a 

predominance of women with hip fracture in comparison with men have been found. 

Hip fracture is the most serious expression of osteoporosis2, where bone mass is 

reduced. As well as concomitant diseases - endocrine, rheumatologic, nutritional, 

neoplasia and digestive system diseases - and age, menopause is related with 

osteoporosis. In fact, one of the most common types of osteoporosis is the 

postmenopausal one31. This point could be related to the differences found between 

genders. 

There is not a tailored nutritional treatment in our public health system by 

specialized dietitians; on the contrary, a standard protocol of nutrition is used, which 

depends on common concomitant diseases - e.g.: diabetes, high blood pressure or 

lactose intolerance -. ESPEN guidelines4,5 does not reference the amount of oral 

nutritional supplement that should be given to each patient after a hip fracture. So, the 

hospital protocol is not incorrect, but more studies should be done to discover the most 

adequate quantity of oral nutritional supplementation that fix with each patient. 

Furthermore, the base cohort obtained in this pilot study is not big enough, that is the 

reason why we propose to do new studies with a bigger sample size in order to find 

the best and more efficient treatment to the patient. 

As it was already mentioned, the sample we are treating is composed by elderly 

people, and due to the cognitive deterioration typical of ageing the probability of losing 

adherence increases. In other studies, a control in the adherence of the patients and the 

health professionals has been done32. In this pilot study this could not been done, but 

it would be interesting to include it in future studies.  

On the other hand, the constant life expectancy raise makes these fractures more 

common and increases their cost. More investigation would be necessary in this field 

to reduce its socioeconomical impact. 

Another aspect to keep in mind is that due to the large sample size required to find 

significant differences between the experimental group and the control group 

according to the computations, - even we had already recommended to adjust the 

calculations during the project development (section 3.5) - the project would take 
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many months to be concluded. In other studies, similar to the one we propose, more 

than one hospital was included32. We consider that it would be beneficial if more 

public health institutions, like the University Hospital of Our Lady of Candelaria 

(Hospital Universitario Nuestra Señora de la Candelaria), were included in the future 

study, in order to reduce the timeline. 

From a statistical point of view, the randomization method used is not the best 

system to allocate each patient in each group. The reason is that it is unknowledgeable 

the way the clinical history number is generated, so it is a variable that we are not 

managing. However, few randomized systems can fix in hospitals conditions, in which 

the sample size is not available since the beginning. It depends on the incoming 

patients, who cannot be estimated. 

In line with Jódar Gimeno33, hip fracture has a big economic impact. Even the 

results obtained were not statistically significant, the experimental group tendency to 

improve was more noticeable than in the control group. With this data we can infer 

that this project could give positive results that can be reflected as a reduction in 

socioeconomic outlay. 

Incorporate new members to the research team in the future study project, like a 

radiologist, an orthopaedic surgeon, a dietitian and a statistician would be necessary to 

perform a more exhaustive follow-up of the patient’s information. Some material, as 

caliper and scales; and medical tests, like blood test and X-ray photograph, should be 

also included so as to widen the variable range. 

Finally, we must keep in mind that, although most of the limitations found in this 

study could be fixed or modified, some of them – like hospital timetables, cognitive 

degeneration of elderly patients or recruitment procedure -  could not be rectifiable 

due to the environment where it would be developed. 
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11.    CONCLUSIONS 

 

Due to the scarce sample size, in this pilot study it has not been possible to 

demonstrate that universal oral nutritional supplementation (before surgery, after 

surgery and at convalescence), in comparison with standard nutrition (after surgery) 

improves functional recovery in elderly patients with hip fracture independently of 

their nutritional status. 

The final recovery status of elderly patients after hip fracture surgery results were 

not statistically significant, but a better recovery tendency in the experimental group 

was observed.  

Differences between genders were detected, being the women group the most 

affected by hip fracture. 

The analysis of the incidence of hip fracture in elderly patients in the University 

Hospital of the Canary Islands was not possible because of the lack of epidemiological 

data in geriatric patients affected by hip fracture. The paperwork of the information 

related to gerontology should be improved in order to enhance future research. 
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